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(54) LED PRINT HEAD 

(57)Abstract: 

PURPOSE: To obtain a print head which is superior in 
positioning accuracy and does not develop writing 
unevenness by mounting LED chips having individual 
electrode pads on light emitting faces and common 
electrodes on the rear located on the side opposite to 
the light emitting faces in such a way that they are 
mounted on a transparent board in a facedown bonding 
manner by a flip chip bonding process and the like. 
CONSTITUTION: LED chips 42 equipped with a plurality 
of light emitting elements which are disposed in a linear 
form are disposed on the board 40 of an LED print head. 
Then the LED chips 42 have a structure in which 
separated electrodes are mounted on light emitting 
faces and common electrodes are mounted on the rear 
located on a side opposite to the light emitting faces. 
The board 40 is a transparent substrate and wiring is 
formed on the surface of the board 40. The light emitting 
faces of the LED chips 42 are facing to the surface of 
the board 40 and are mounted by means of facedown 

bonding with a flip chip bonding process where solder bumps are used. Then an electrically 
single extraction electrode member 60 is connected to the common electrodes which are 
located on the rear of the LED chips 42 through conductive adhesives 58 and light output from 
the light emitting faces of the LED chips 42 passes through the board 40 and its output is led 
out. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



BEST AVAILABLE COPY 



http://www1 9.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAj4aqTXDA4021 96476P1.,.. 2004/05/14 



2/2 V 

Searching PAJ 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://www1 9.ipdl jpo.go jp/PAl /result/detail/main/wAAAj4aqTXDA4021 96476P1 .... 2004/05/1 4 



&m<&PF (a) ^F2- 196476 



©Int. a. 1 

H 01 L 33/00 
B 41 J 2/45 
2/455 
H 01 L 21/60 



N 

3 11 S 



7733- 5 F 



@i>B§ ^2^(1990) 8^3 8 



6918-5F 

7672-2C B 41 J 3/21 L 



@# SB ^3-15815 

@& SB 1 (1989) 1 ^24 B 



m & BE K fit T »*«*BE«Wa]T13*6* fti&li'iD-fi 



■W Mi * 

1 . ft W 69 « ft 

2 . nr in # o *e eb 

f i ) K jc k * n « » © a £ * * * ft * 

&LED*-y7fc. : **L E D ;/ 7 <& # ft ?H ?- J* 
- OS ttt »C & J: $ II g t£ J: II £ E L L E D 7 
y > ► ^ y K K t> 1* T , LEDf-v^li^^Boi: 
ffl M'J IE ffi # Sfl 6 *x , £ 3tf <R5 ic 4 A 3d K 2* a tit 

ffi*«aiUji7:WiB ttr^y. a & i* 3 & t& 

T 4b 'J . £ « « SB K li EE « B J& * ix T t$ U . L 
O > & T £ *t $ 1\ X J3 'J . LEDf y^RftjO^ 

a * «! ic tt « m ft *j iu y ia & & it in - «a si 
as l m « m *» » « £ * x *; y . l e d * v f 

3. £ 93 © » *3 * S& «H 



* ^ »J3 li i» ta « i: fl) p 4 l E D ^ U > h ^ v 
K u do T a ^ © t* £ £ . 

LED^'JvhAy Ktli, 05 tf 1* K ffi jnj £ 

E D y 7 (O £ ^ m * tf - © » II 3fc i 7 K 

L E D ^ y li R # ifi ic fB B'J m l£ # 23 6 ix . 
J5 « <K A> 4 15 BD ic 5* iiD « ffi ** 2fl ^ n « ifi & 

jR7D8JC^an^J:'3*C, LEDf y^2ttt 
« JS'J « ffi 31 4E 4 CD «S 53 51 & U * ffi J. O CD HD ii 7 



-353- 



BEST AVAILABLE CX)PV 




ic Jft y r> m a wt © & n Vi » « at <a < • ^ fe # 
& * * . 

i c * v 7 * ra ** «> ta a « * < & # * * * # t 

^ 5= ^ >£r©-fe;i/775W > > h W fig *!) PA f * 

* ft J* *P * • LED^UVh^f y s> 7* * 

* i: . 7 x W * ¥ *> is 5t- « *? " T ii . a » It 
£T©mffi*^:/7*3iTrn. LED*^2TI1* 

# an . u & a & w t # & se t a *> . ^ u . <a m m 

4S © * . <f £ -f # ft 1£ 45 1> ft A US K ^ J* * t *t *v 
li. JB8B2fcl>J(5Siaiz5t«lvS^^lC. LED 

f .^Hflflwaa'^nB. # as « /* ? 

F } 8 ir # 3i €3 2 0 © & * % % M IZ f& 2 tx 2> Z 
£ \Z It 0 . *«BGT©ttW'<3>K|**'Jfl*T*-* 

IU E D f 1 4 ©3l$ign©WiBfilflftfe^L'T 
fc* y . 2 4 li C a A s . 2 6ttG « A s p .,P P .,. 
2filUnf;I)j!ffl^. 30, 3 2tt*fc»fflTfc*. 



* 5t "/] n . ft # nn k it m 8'J m $ v k t o *> . 
<a n t* a « jk © jk ? y ^^y/tt^^ 7 » 

OTitji. 

* & W T li . »IU bt» DH K K t? ** » 01 £ I"** 
a nJJ £ ttt fl! n * . L E D y 7* © ft # Bi # & 

IIS # IE * « A *f * 7 K . LEDf v^feT-ffl^ 

7 > it t ss l . L E D ^ v 7* 18 flfi © 2* ifc 

li itt tt » « ffl i: <fc y « si w ic » - o 51 ai u m ffi 

fiP « * 4* *ft t . L E D * y 7* « % ffii « % & # 

t 3 m & ?s % a t x >&. y . 
( ^ w ) 

L E D ^ y ^ ?E 05 II tb * ffl 8'J t!l ffi 7 U v ^ 

5- ^ "«i iz * o T B <53 ^ ^ ^ ^ A3 ^ ^ $ ^ c 

^ o X 3S nO » *fi & ffii © 12 Jl» ^ » Iff ^ ^ * • LED 



^^^^^©^liisnjJ^^^aurKiyaiSti^. 

Tffl^<)Jh-*LED^y^roiiSa50lK85EI. 55 

4 o i* a "B a 4r t- «>. y . w ^ *< m *t t& ^ * * 

ffi £ . £ *S 4 0 CD Bn ic li 35 * K « fll 
»H5iC5*'&JiA fi^liN 5 C r/A u^>C r/C 

vwfrtm* i/ ^. nstttaifi^* - > 4 i *i. ^ 



3 © * > 7 a y # tz® Z ft U i> v K ffl » • 

L E D v ?* 4 2®Bffl©#iBia«*ttffi** 1 '* 
51 JJi U 1tt ffi 6 0 t IS 4 0 h © © ^> . & 
1/ jii XI S ^ ^ *' ^ 51 ft d y K P > X ( -fe ;i/ 7 * 

n.B9 4 9 lCia«8Hi. 7a-f^^*>^^>^-f 
> ^ U ffi * * EB ^> 7* *» U 7 D — ft lit K. 3t- IS 

FS5^^^miEfi!J^0ii^tfcy. «<*r«>to 

t G& <' «> ^ • 

V 7" t: ^ 2> « 45 © ffi * P^i Jt t * «> i= • N i • 

a > ^ co * B3 ns n ft ft -h © «> ic a w . p t ^ 
^ a* > y * k J: y m kJi $ *v x v> & . 

4 2ttLEDf ^T*9. LED^v7*4 2 
© « >fc ffii K U « * & 4 4 t <S fl'J m 45 y K 4 6 A' 

jft « «i T « 0 . ffl ffl ««^yK4ectt*B^ 
V7*4 7^^fit$i^* - L E D f y ^ 4 2 li Jt J/i 
ffij ^ ^ «l 4 0 <B % I?0< * 7 K IE C 2 *l 7 y v 7* 



-354 - 



BEST AVAILABLE COPY 




CD - U « J: i; K m 5 it . JR 2 aiUjnTliirti- 
ft CD - &* K Jb \Z ffi #J £ *v * J: p lc . LEDf-y^ 
4 2^«ffi4 0±T&Ct*«)$iitv>i. 4 4 Ii 
L E D * v 1 4 2 fr ©J C * y * T 

L E D y 7 -9 ZKfiHTtt. * «D 25 Qu . f 4 

a it X i» * . LE D*y^4 2©8IilluWi2iii. 05 

A. 14 25 3 ® »: ^ S n £> 1» CD T ft £ . 4 8 14 G a A 

s . 50ttCoAs t .»P. M /g. 5 1 1} 2 ii & 

» ffi AC T Jb «J . ffl S« 1& *5 4 6 # Z n » <H # 5 2 

£ it T v» & . 5 4, 5 6li«»j»Tfc4. (BE JBU V. 
m 4 G £ l/Ttt*Sx.tf7;i/5 r OAffly/fflv^ii, 
«afl«5 2tLTI4#!iLtfA u - C c-N i JB 

a* ;d v> »=> & z> . 



4: L T t i y ^ 7 ;i/ ; n •> ^ ^ CO ft {£ ft $ 

cd * s i> . co .* n # n JU i* 6 ii 

T $ . L *a * ? b . * T Ji & 4fi 4 0 t 

^ * ii Jt sc ft (5 tt s < . is <e>;i # cd & ft ^- 

Q Z»' Sf t? ^ £ . Ji 52 ® & Ifc T li 51 fii L fft « Stf 

5? & 0$ U i > "C 14 . L E D y 4 2 CD 22 [E I C 

5f Si U 1B 435 SH^ e OUI54 0 2:CDft!E$S«&WCD 
£ * * W it If 7 >J > h ^ K&*IC5U*JE£ 
tfc'J. J-ED5-y^4 2tfD»^©X«:LED-?' 

* C T . 0U<a. LEDfy^40fc5iail 
13ffieO«G 0 CD ft J£ $S KHUti:tT» 

to S 0 <0&7l k L T ^ 5 y K«iffloi, « *I4 
ft fi< 4 0£LT — £2^*2 "JS^^^T 
>^7059*/?ii>*2:-tittf. 5! U * «5 fifi # 
6 02: UC u/^/U^/C o CD J8 47 ^ y 



«G0*'^T©LEDf y^4 2<D:»jfitS«2:tf 
Hi $ it . 31 .45 U m«& & 6 0 Ii * & . ft £ 4 0 ± 

cD#am«SB#ic ajseic^-ora 

« « ATI'*. iSt5tt»3S^5 6 t Lttt^All 
A u^^K 14 A s&CD-xrtfsVC/fcjjiBfcflj^ac 

6 0 K £ <o T . LEDf 2ll»fli4 0OK 

tttt 4 l 2: l^fttfd IZ fcttfc lfc«2 frU Z 

& . 

^ 6 2 I* . ttJRttDy KP^^4 BIU,TC« 

K 7 A G 4 & 

L E D 5- y y 4 2 (4 . * iv 6 # M # II ft ft 

it -6 J: ^ IC . ^SlC^^rffiT-f** * <0 *: t> . 
LEDf 7 ^4 20^.i3yjjhi BWi IT. 

J;?»$3SiiSTIi. ft «5 



KMT. J57 S © Xt A* 2 ; 3 5 : 2T*at,CD&Jfl 
i ' *> t . 51 iii t Hi tS 5T» « 6 0 t U Wl 4 0 Q) ft & & 
% tt ir t t, iz 4 . 6 x 3 0 /dc R 2: it y % *7 ^ 



T^i. C (7) <fc e? <1 . ft 


ft 4 


0 2:5iaiUfl!©^« 


6 0 © ft & 5K * ^ 2£ # Jte 


< U 


it 14 . * 4 > ^ 






v ? 


4 2 CO « « FJb* 


c ^ 












4 2 


COflifttftt t S 






X v> 






L E D 9- v 7 4 2 CD 32 


mi k 


« t!t tt ffi 35 J 5 






0 A* 


* S it r ii y 


. * 


IC & ft 6 6 IC k - h 5/ 




« 6 e t a n . 


5i as 






if tt 6 8 ^ 8f « 


^ -tt 


idhlCiy, LEDf 




4 2 CD » ft — 


©a* 


* A < tl * i> r t T * 


^ . 






( 153 CO j& X ) 








*«*flT 14, L E D ^ 




t • * B ^ 






^ y 


P SL ^ ^ •> > 


* > 




. iiL n a w s ^ 


< n 


T 3 * ii * O 6 tfi K < 









-355- 



BEST AVAILABLE COPY 



&mffi*MiiT si mtterafflMi 

J: «o *C • 55 Jtt US # a m fla 5: » « < T 4. * * . 

4 . nil cd Hi it*. & an »;j 

55 : e ii - m m m * Jt x # * & *o -n « * ft £ * 
* * r it g a?? l fc »i Rn n . aj2BiiHSJiflfe« 
% $ * ne *y * tAs ic ?a x w u fc w flu la . ft 3 ra 

77* * ffi) IS) . ft 50liLEDf-y 
iS C 0> ra ff. £ ^ *r ® . «6BMitt©**«**>!& 
$ * R ^ ^ * i£ 51 -T ft # ft T « W L fc W BO IS . 
gjVISIIittSC©^^^^^^-*' > ^ y & « 

5> ? * v ^ 35 & & & 5£ ^ * ^ 11 * : *• '=> n * L E 
D * v -7 <?) ft % m % Tik ? W ffii @ T- & ft . 

40 2 «/J # 9 * £ & . ii & ui ?a »s - 



IB 3 F2-10B47G (-4) 

A 2 LED**'?. 43 M »J ffl 1 C *• v 

y . 4 yj 56 ft ffli . 4 6 0 &l V Ifi '< 9 K . 

r> 2 Jt ill tt tt . 58 » Uttt tt 3) »K 60 

51 Ml U tfi ffi W « . 6 6 . 6 8 t 

- h > i' . 



« & Bfl A £ * & 'J 3 - 
ft IS A IV M ± If D ftft £1 



35 1 E3 

60 




-356- 

BEST AVAILABLE COPY 



3 S 



54- 



C6 z 56 51 



Ga Asq.6 Po.x 



GaAs 



// y 72 22 ^ ///// //•'//// Zl 



50 

^8 

-52 



35 5 13 




0 25 50 75 100 
TEMP CO 



Z.6 




^2 



51 6 3 



58 




Jfi 7 0 



[ 



12 2 12 



2; e 



16 32 2B 




31 9 H 



20 18 16 




-357- 

BEST AVAILABLE COPY 



